Pharmacokinetics and pharmacological effect of lerisetron, a new 5-HT3 antagonist, in rats.
The pharmacokinetics of lerisetron, a novel 5HT(3) antagonist, are studied together with its efficacy in inhibiting the serotonin (5-HT)-evoked transient bradycardia reflex (von Bezold-Jarisch reflex) in Sprague Dawley rats. [(14)C]Lerisetron (50, 100, and 200 microg/kg) was given to rats by intravenous (iv) injection and plasma levels of unchanged (UL) and total (unchanged + changed, TL) drug were measured by liquid chromatography with radioactivity monitoring and scintillation counting, respectively. Linearity of UL and TL pharmacokinetics over the dose range was established by noncompartmental analysis. Protein binding of lerisetron was measured in vitro by ultrafiltration. The unbound fraction was 14.4 +/- 1.4%. A nonlinear mixed effects ("population") bicompartmental pharmacokinetic analysis showed that volume of distribution and clearance (CL) were high for both forms of the drug, but CL was significantly smaller for TL [(mean +/- SEM) 0.014 +/- 0.03 L/min for UL versus 0.006 +/- 0.03 L/min for TL, p < 0.05)]. Large interindividual variabilities were observed for both forms. The response to lerisetron administration (inhibition of bradycardia) was evaluated at different doses (2, 3, 5, 6, and 10 microg/kg, iv) at times 2-180 min after dose administration and related to simulated concentrations. Inhibition was 100% 5 min after the 10-microg/kg dose and, 3 h later, it was still > 10%. Response to lerisetron was dose related in the range studied. Pharmacodynamic parameters were estimated by a sigmoid E(max) naive-pooled model. The parameters were also different between the two forms: EC(50) was 0.44 ng/mL (CV = 5.9%) for UL and 0.88 ng/mL (CV = 4.9%) for TL. We conclude that UL and TL pharmacokinetics were linear and that the differences in the kinetics and dynamics between the two forms suggest the presence of at least one metabolite.